IV.  T.  Analytic Geometry   A Systematic Look at Conics




       1  


A Systematic Look at Conics

Dr. Stan Hartzler        Archer City High School
	Name

System
	Circle
	Ellipse
	Parabola
	Hyperbola

	Eccentricity = e

Ratio of focal length to directrix distance
	e =  0?
	0 < e < 1
	e  = 1
	e  > 1

	Locus

Set of all possible points …
	…equidistant from a fixed point (center)
	…the sum of whose distances from two fixed points (foci) is constant
	…which are equidistant from a point (focus) and a line (directrix)
	…the difference of whose distances from two foci is constant

	Cone slice

Degenerate


	perpendicular to axis of cone

through nappe intersection,

producing a point
	through one nappe, perpendicular to cone axis

through nappe intersection, producing a point
	 parallel to one side of cone

coincident with side, producing a line
	through both nappes of cone

through nappe intersection, producing two intersecting lines

	General Equation

degenerate
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Note that some mathematicians do not agree that a circle is a true conic.  Others agree, but dislike the idea that a circle has eccentricity.

Conics Illustrated

a  is distance from “center” to farthest point (ellipse) or closest point (hyperbola).  
c  is distance from center to focus points.

	
	Ellipse
	Parabola
	Hyperbola

	illustration
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        asymptotes

	latus rectum

(a segment)

	Latus rectum is the name of each vertical segment above.  The length = 
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 of each latus rectum is focal width.
	Latus rectum is the name of the horizontal segment above.  The length = 
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 of the latus rectum is the focal width.
	Latus rectum is the name of each vertical segment above.  The length = 
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 of each latus rectum is the focal width.

	directrix
(a line)

	Directrix is the name of each line parallel to the lateri recti and outside the ellipse.  The parent equations of these are
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	Directrix is the name of the line parallel to the latus rectum the parabola.   Its parent equation is


[image: image19.wmf]1

4

yp

a

==


	Directrix is the name of each line parallel to the latera recta and outside the hyperbola.  The parent equations of these are
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	vertices
	Vertices are found at the end points of the major axis.
	
	Vertices are where each branch meets the auxiliary rectangle.


All circles and parabolas are similar figures.  
All ellipses with the same eccentricity are similar.  All hyperbolas with the same eccentricity are similar.
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